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Summary 
The Effect of Isoproterenol on Protein Electrophoretic Pattern of Rabbit Salivary Glands 
M. Saeb, PhD1; S Shafia, MSc2and J. Sajedianfard, DVM 3. 
1. Associate professor of Biochemistry, School of Veterinary Medicine, Shiraz University, Shiraz, Iran, 2 
Instructor,Department of Physiology, Zahedan University of Medical Sciences, and Health Services, Zahedan, Iran, 3. 
Instructor,Department of Pharmacology, School of Veterinary Medicine, Shiraz University, Shiraz, Iran 
 
 Isoproterenol is a potentb-adrenergic agonist which its effect on rabbit salivary glands 
has beenstudied in this research. Two groups of male albino rabbits (five in each group with the 
mean weight of1000×300 gr) were injected with 20 mg/kg of isoproterenol intrapritoneally each 
day for fifteen days andone similar group (n=5) was chosen as control group. In one of the test 
groups in addition to normal diet(dry food) animals were fed by liquid diet. Increase in the 
weight of parotid salivary gland was five foldsin test groups as compared to control group 
(P<0.01). Also, twelve folds increase in total protein contentof the gland was observed in test 
groups as compared to control group (P<0.01). The increase insubmandibular gland weight was 
significant but not as much as that in parotid gland (P<0.01). The totalprotein of submandibular 
glands of those experimental animals which were fed with solid diet was 2.5folds as compared to 
control group (P<0.01). The total protein of the other test group fed with liquid dietshowed a 
non-significant increase in comparison to control group. The increase in submandibular 
glandweight was significant in this group compared to control group (P<0.01). Regarding 
sublingual gland,there was just significant increase in weight of gland in the solid diet group 
(P<0.01). However, theincrease in total protein content of sublingual glands of experimental 
groups was not significant comparedto control group. Sodium Dodecyl Sulfate Polyacrylamide 
gel Electrophoresis of parotid gland revealedprotein bands with molecular weights of about 14, 
44, 58, 96 and 98 KD in experimental groupscompared to control group. Electrophoretic pattern 
of submandibular gland of test groups showed proteinbands with 20.KD which probably is a kind 
of Proline-rich Proteins. Since isoproterenol was not effectiveon sublingual gland, significant 
difference in its electrophoretic pattern was not observed. 
 
Journal of Kerman University of Medical Sciences, 1999; 6(3): 157-164 
Key Words:Isoproterenol, Salivary gland, Proline-rich protein, Rabbit  
 
Refernces 
1 Baba A, Taniguchi K, Motokawa W and Abe K. Fluid and protein secretion by the submandibular glands 
of weanling rats in response to various agonists.ArchOral Biol1994; 39(11): 979-984. 
2. Bedi GS, The effect of adrenergic agonists and antagonists on the expression of proteins in rat 
submandibular and parotid glands.Crit Rev Oral Biol Med1993; 4(3-4): 565-571. 
3. Bennick A. Salivary proline rich proteins. Mol Cell Biochem1982; 45: 83-99.  
4. Carlsoo B, Danielsson A and Henriksson R.b1and b2-adrenoceptor mediated secretion of amylase from 
incubated rat parotid gland.Acta Physiol Scand1984; 120(3): 429-435. 
5. Haghighat M, Moetamed A, Vaseghi T, and Aminlari M. Isoprenaline induces biosynthesis of proline-
rich proteins in the salivary glands of rat but not in sheep.Comp Biochem Physiol1996; 115(2): 165-168. 
6. Hay DI, Bennick A, Schlesinger DH, Minaguchi K, Madapallimattam G and Schluckebier SK. The 
primary structures of six human salivary acidic proline rich proteins.Biochem J1988; 255(1): 15-21.  
7. Henriksson R, Carlsoo B, Danielsson A, Hellstrom S and Idahl CA. Effects of neonatal sympathetic 
denervation on amylase sectetion in the adult parotid gland: difference inb 1, and b2-adrenoceptor 
response.Eur J Pharmacol1982; 78(2): 195-200. 
8. Henricksson R.b1and b 2-adrencoceptor agonists have different effects on rat parotid acinar cells.Am J 
Physiol 1981;  242: 481-485. 
9. Hully JR, Benton HP and Alison MR. Isoprenaline induced cell proliferation in mouse salivary glands: 
The effect of castration.Virchows Arch1984; 47(2):95-105. 
10. Johnson DA. Differences in basic praline rich proteins in rat parotid saliva following chronic 
isoproterenol treatment or maintenance on a liquid diet.Arch Oral Biol1983; 28: 549-554. 
	
11. Johnson DA and Cortez JE. Chronic treatment with Beta adrenergic agonists and antagonists alters the 
composition of proteins in rat parotid saliva.J dent Res 1988; 67(8): 1103-1108. 
12. Kauffman DL, Bennick A, Blum M and Keller PJ. Basic proline rich proteins from human parotid 
saliva. Relationships of the covalent structures of ten proteins from a single individual.Biochem1991; 
30(14): 3351-3356. 
13. Kauffman DL and Keller PJ. The basic proline rich proteins in human parotid saliva from a single 
subject.Arch Oral Biol1979; 24: 249-256. 
14. Laemmli UK. Cleavage of structural proteins during the assembly of the headof bacteriophage 
T4.Nature1970; 227:680-685. 
15.Lowry DH, Rosenbrough NJ, Farr AL and Randall AJ. Protein measurment by Folin phenol reagent. J 
Biol Chem1951;193: 265-275. 
16.Madapallimattam G and Bennick A.Phosphopeptides derived from human salivary acidic proline rich 
proteins. Biochem J1990; 270(2): 297-304. 
17.Mansouri H, Cope GH, Divecha N,McDonald CJ. Electron microscopic immunocytochemical 
localization of proline-rich proteins in normal mouse parotid salivary glands.Histochem J  1992; 24(10): 
737-746. 
18.Mansouri SH and Motamed A. Immunocytochemical localization of proline- rich proteins in 
isoprenaline-treated rat parotid salivary gland.J Sci IR Iran1996; 7(2): 77-82. 
19.Mehansho H, Clements S, Sheares BT, Smith S and Carlson DM. Induction of proline-rich glycoprotein 
synthesis in mouse salivary glands by isoproterenol and by tannins.J Biol Chem1985; 260(7): 4418-4424. 
20.Mehansho H, Ann DK, Butler LG,Rogler G and Carlson DM. Induction of proline-rich proteins in 
hamster salivary glands by isoproterenol treatment and an unusual growth inhibition by tannins.J Biol 
Chem1987; 262(25): 12344-12350. 
21.Muenzer J, Bildstein C, Gleason M and Carlson DM. Properties of proline-rich proteins from parotid 
glands of isoproterenol treated rats.J Biol Chem 1979; 254(31): 5629-5634. 
22.Novi AM and Basserga R. Association of hypertrophy and DNA synthesis in mouse salivary glands 
after chronic administration of isoproterenol.Am J Path1971; 62: 295-308. 
23.Robinson R, Kauffman DL, Waye MM,Blum M, Bennick A and Keller PJ.Primary structure and 
possible origin of  the non glycosylated basic proline rich protein of human submandibular sublingual 
saliva.Biochem J1989; 263(2):497-503. 
24.Robinovith M, Murry R, Patricia J,Johnson DA, Iversen J and Kauffman D.Changes in rat parotid 
salivary proteins induced by chronic isoproterenol administration.J Dent Res1977; 55:687-692. 
25.Schneyer CA.b -adernergic effects by autonomic agents on mitosis and hypertrophy in rat parotid 
gland.Proc Soc Exp Biol Med1969; 131: 71-75. 
26.Scott J and Gunn DL. Functional characteristics of atrophic parotid acinar cells from rats after liquid 
feeding.J dent Res1994; 73(6): 1180-1186. 
27.Selye H, Vielleux R and Cantin M.Excessive stimulation of salivary glandgrowth by 
isoproternol.Science 1961; 133: 44-45. 
28.Spielman AI and Bennick A. Isolation and characterization of six proteins fromrabbit parotid saliva 
belonging to a unique family of proline-rich proteins. Arch Oral Biol1989; 34(2): 117-130. 
29.Speirs RL and Hodyson C. Control of amylase secretion in the rat parotid gland during feeding.Arch 
Oral Biol1979; 21: 539-544. 
30.Takahama M and Barka T. Electron  microscopic alteration of submaxillay gland produced by 
isproterenol. J Ultrastruct Res1967; 17: 452-474. 
31.Vugman I and Hand AR. Quantitative immunocytochemical study of secretory protein expression in 
parotid glands of rats chronically treated with isproterenol. Microsc Res Tech1995; 31(2): 106-117.  
32.Wright PS, Lenney C and Carlson DM.Regulation of proline-rich protein gene expression by cyclic 
AMP in primary cultures of hamster parotid gland.J Mol Endocrinol1990; 4(1): 81-87. 

 
